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Description

Introduction

[0001] The present invention relates to a support as-
sembly for supporting the slats on the leading edge of an
aircraft wing and which is operable to deploy, and retract,
the slats from the wing to control lift during flight. The
invention also relates to an aircraft wing comprising at
least one slat attached to a leading edge of the wing using
the support assembly of the invention.

Background

[0002] Aircraft need to produce varying levels of lift for
take-off, landing and cruise. A combination of wing lead-
ing and trailing edge devices are used to control the wing
coefficient of lift. The leading edge device is known as a
slat. On larger aircraft there may be several slats spaced
along the wing edge. During normal flight the slats are
retracted against the leading edge of the wing. However,
during take-off and landing they are deployed forwardly
of the wing so as to vary the airflow across and under
the wing surfaces. The slats usually follow an arcuate or
curved path between their stowed and deployed posi-
tions. By varying the extent to which the slat is deployed
along said path, the lift provided by the wing can be con-
trolled.
[0003] An assembly is required to support and guide
movement of a slat between stowed and deployed posi-
tions and a typical arrangement showing a cross-section
through part of a wing 1 and a slat 2 in its stowed position
is illustrated in Figure 1. As can be seen from Figure 1,
the slat 2 is provided with an arcuate support arm or slat
track 3 one end 4 of which is attached to the rear of the
slat 2 and extends into the wing 1. To allow for wing bend-
ing and manufacturing tolerances, the end 4 of the slat
track 3 is attached to the slat using spherical bearings
and linkages (not shown). The slat track 3 penetrates
wing spar 6 forming the wing structure. The slat track 3
defines an arc having an axis and is mounted within the
wing so that it can rotate about that axis (in the direction
indicated by arrows "A" and "B" in Figure 1) to deploy
and retract the slat 2 attached to one end of the slat track
3.
[0004] To drive the slat track 3 so as to deploy or retract
the slat 2, a toothed slat track rack 7 having an arcuate
shape corresponding to the arcuate shape of the slat
track 3 is mounted within a recess 3a on the slat track 3
and a correspondingly toothed drive pinion 8 is in en-
gagement with the teeth 7a on the slat rack 7 so that
when the drive pinion 8 rotates, the teeth 8a on the drive
pinion 8 and the teeth 7a on the rack 7 cooperate to pivot
or drive the slat rack 7 and the slat attached thereto, into
a deployed position, i.e. in the direction of arrow "A" in
Figure 1. Typically, the slat track 3 rotates through an
angle of 27 degrees between its fully stowed and fully
deployed positions. Rotation of the pinion 8 in the oppo-

site direction also drives the slat track 3, in the direction
of arrow "B", back into its stowed position, as shown in
Figure 1.
[0005] The drive pinion 8 is mounted on a shaft 9 that
extends along, and within, the leading edge of the wing
1. Several gears 8 may be rotatably mounted on the shaft
8, one for driving each slat 2 so that when the shaft 9 is
rotated by a slat deployment motor close to the inboard
end of the wing 1, all the slats are deployed together.
[0006] The slat track 3 is supported between roller
bearings 10a, 10b both above and below the slat track 3
and the axis of rotation of each bearing 10a, 10b is parallel
to the axis of rotation of each of the other bearings 10a,
10b and to the axis about which the slat track 3 rotates
in the direction of arrows "A" and "B" between its stowed
and deployed positions. The upper bearings 10a lie in
contact with the upper surface 3b of the slat track 3 and
the lower bearings 10b lie in contact with the lower sur-
face 3c so that they support the slat track 3 and guide it
during deployment and retraction. The bearings 10a, 10b
resist vertical loads applied to the slat 2 during flight and
also guide movement of the slat track 2 during slat de-
ployment and retraction.
[0007] It will be appreciated that space for components
within the wing structure close to the leading edge of the
wing 1 is very limited. The requirement to house all these
components places considerable design restrictions on
the shape of the wing 1 in addition to increasing weight,
manufacturing costs and complexities.
[0008] A further disadvantage with the conventional
assembly described above is that the slat track 3 must
be relatively long to accommodate the desired maximum
deployment angle for the slat 2 whilst ensuring that the
slat track 3 is adequately supported by two vertical load
bearings 10a above the slat track 3 and two vertical load
bearings 10b below the slat track 3, even at maximum
deployment. As a result of its extended length, the slat
track 3 penetrates the spar 6 and so the free end of the
slat track 3 must be received within a track can 13 that
separates the slat track 3 from the fuel stored within the
wing 1 behind the spar 6. However, it is undesirable to
have openings in the spar 6 as this can weaken the wing
structure and so reduce its resistance to bending. It will
also be appreciated that the requirement for a track can
13 also presents additional problems and assembly is-
sues with the need to provide an adequate seal where
the track can 13 is attached to the spar 6 so as to prevent
fuel leakage.
[0009] The present invention seeks to provide a slat
support and deployment assembly for an aircraft which
does not penetrate the spar and so substantially over-
comes or alleviates the problems referred to above.
[0010] An assembly which seeks to address the prob-
lems identified above has already been proposed and
will now be described, prior to describing the slat support
and deployment assembly of the present invention.
[0011] Referring to Figures 2 and 3, there is shown
part of a structural rib 15 of an aircraft wing and a slat
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deployment assembly 16. The wing has a number of ribs
15 parallel to and spaced from each other along the
length of the wing, although only two such ribs 15 are
shown in Figures 2 and 3. Each rib 15 has an opening
17 therethrough in which is received and mounted a linear
and rotary tube bearing (not shown).
[0012] The assembly 16 comprises a rigid tube 18 that
extends along the length of the wing through the opening
17 in each rib 15. The tube 18 is received within the bear-
ing in each rib 15 so that it is able to slide in a longitudinal
direction (i.e. in the direction of axis ’A’ in Figure 2)
through each rib 15 and also so that it can rotate about
its longitudinal axis "A". A drive motor (not shown) is
mounted within the wing structure and is operable to slide
and rotate the tube 18 during deployment and retraction
of a slat.
[0013] Although the slat support assembly 16 may
comprise only a single tube 18 driven by a single motor
for simultaneous deployment of all the slats associated
with a particular wing, it is envisaged that there may also
be multiple tubes 18, each with their own drive motor, so
that each or certain slats may be driven independently
as required.
[0014] The slat support assembly 16 also comprises a
linkage or scissor mechanism including a primary support
arm 19 having a first end 19a connected to the tube 18
and a second end 19b for connection to a slat to be de-
ployed. The slat support assembly 16 also includes a
control arm 20 coupled between the rib 15 and the pri-
mary support arm 19 between its first and second ends
19a,19b, as will now be explained in more detail.
[0015] The tube 18 extends through a stirrup 21 formed
at the first end 19a of the primary support arm 19 and
the primary support arm 19 is pivotally coupled to the
tube 18 so that the primary support arm 19 can rotate
about an axis ’B’ that extends through stub axles 22 that
extend from diametrically opposite surfaces of the tube
18 and which are received in corresponding holes 23
formed in each leg portion 21a, 21b of the stirrup 21.
[0016] The second end of the primary support arm 19b
has a cylindrical aperture 24 to receive a pivot pin (not
shown) which is coupled to the inboard end of a slat (not
shown) so that the primary support arm 19 and slat can
rotate relative to each other about the longitudinal axis
’C’ of this pin during deployment and retraction of the slat.
[0017] The control arm 20 comprises a hub 25 (see
Figure 3) which is received within an aperture 26 in the
primary support arm 19 roughly midway between its first
and second ends 19a, 19b. The hub 25 has a pin 27 that
locates in holes 28 in the primary support arm 19 so that
the primary and secondary support arms 19, 20 can ro-
tate relative to each other about an axis D extending
through the hub 25.
[0018] The control arm 20 has a forked arm sections
20a extending away from a body portion 20b pivotally
connected to the hub 25 for rotation about an axis E (see
Figure 3). The forked arm sections 20a extend away from
the body portion 20b at a divergent angle from each other.

A minor hub 29 is formed at the end of each of the forked
arm sections 20a and these minor hubs 29 are received
within corresponding apertures 30 in the rib 15. The hubs
29 are pivotally coupled to the rib 15 using pins (not
shown) that extend through the rib 15 into the each hub
29 so that the control arm 20 can pivot relative to the rib
15 about an axis ’F’ that intersects the longitudinal axis
A of the tube 18.
[0019] It will be noted that the axes ’C’ and ’D’ are par-
allel to each other and remain so during deployment and
retraction of a slat. However, axis ’F’ extends at an angle
relative to axes ’C’ and ’D’ i.e. it is displaced through a
compound angle in both directions so that it is rotated
about the longitudinal axis ’A’ of the tube as well as being
displaced through an angle such that it not perpendicular
to the longitudinal axis ’A’ of the tube. This arrangement
produces an arcuate path to the free end of the primary
support arm 19 when the tube 18 is both slid laterally and
rotated about its longitudinal axis ’A’.
[0020] To deploy a slat from an aircraft wing that has
been coupled using the above-described mechanism,
the motor is driven so as to cause the tube 18 to slide in
a longitudinal direction through the bearings (i.e. in the
direction of arrow "P"). In addition to the sliding movement
of the tube 18, the motor is also configured so as to cause
simultaneous rotation of the tube 18 about its longitudinal
axis ’A’, through an angle that is in the region of 15 de-
grees. This longitudinal and rotational movement of the
tube 18 causes the primary support arm 19 to rotate rel-
ative to the tube 18 about the axis ’B’ and relative to the
control arm 20 about the axis D. Furthermore, the body
portion 20b of the control arm 20 rotates relative to the
hub 25 about axis ’E’ and the hubs 29 rotate relative to
the rib 15 about axis ’F’ so that the end 19b of the primary
support arm 19 moves in a direction away from the tube
18 (as indicated by arrow "X" in Figure 2) in an arcuate
path so as to deploy the slat laterally from the wing edge,
the primary support arm 19 also rotating relative to the
slat about axis ’C’ during this movement.
[0021] The primary support arm 19 moves in the op-
posite direction when the motor is driven in reverse so
as to slide the tube 18 in the opposite direction so as to
retract the slat.
[0022] It will be appreciated that the primary support
member 19 and the control arm 20 both rotate together
with the tube 18, such that the axes B, C and D all remain
parallel throughout the rotational movement of the tube
18.
[0023] Although the above-described slat control
mechanism overcomes or alleviates some of the disad-
vantages of the conventional support assembly, as it
does not penetrate a spar or require a track can extending
into the fuel tank within the wing structure, it still presents
a number of drawbacks. In particular, the bearings re-
ceived within the ribs must be capable of withstanding
sliding and rotational motion as well as spherical move-
ment to accommodate misalignment driven by wing
bending and manufacturing tolerances, thereby increas-

3 4 



EP 2 433 863 B1

4

5

10

15

20

25

30

35

40

45

50

55

ing complexity and wear characteristics.
[0024] The present invention seeks to provide a slat
support assembly that overcomes or substantially allevi-
ates the disadvantages with the assembly described in
more detail above.
[0025] EP2272752 is citable under Article 54(3) EPC
and describes an actuator arrangement suitable for use
in driving leading edge slats or other control surfaces of
an aircraft wing for movement between a fully retracted
or stowed position and a fully extended or deployed po-
sition.

Summary of the Invention

[0026] It is also known, for example from US
6,010,097, to provide a support assembly for deployment
and retraction of an aero surface from an aircraft, the
assembly comprising a guide track mounted to a fixed
support, a primary support arm having one end coupled
to a carriage mounted on the track such that the primary
support arm is rotatable relative to the guide track about
at least a first axis parallel to the guide track and about
a second axis extending at right-angles to the guide track,
and a control arm having one end coupled to the primary
support arm and a second end pivotably attachable to a
fixed support for rotation about a third axis, the arrange-
ment being such that when the carriage is driven along
the guide track, the control arm rotates about said third
axis to cause the primary support arm to pivot about the
second axis.
[0027] According to a first aspect of the invention, there
is provided a support assembly for deployment and re-
traction of an aero surface from an aircraft according to
claim 1, characterised in that the control arm is also con-
figured to cause the primary support arm to pivot about
the first axis, when the carriage is driven along the guide
track, so that an aero surface pivotally attached to an
opposite end of the primary support arm is deployed
and/or retracted along an arcuate path.
[0028] It is also known to provide a support assembly
for deployment and retraction of an aero surface from an
aircraft according to claim 2, the assembly comprising a
guide track, a primary support arm having one end cou-
pled to a carriage mounted on the track such that the
primary support arm is rotatable relative to the carriage
about at least a first axis extending at right-angles to the
guide track and wherein the guide track and carriage are
rotatable relative to a fixed support about the second axis
(I’-I’) of the guide track, said axis being longitudinal, the
assembly also comprising a control arm having one end
coupled to the primary support arm and a second end
pivotably attachable to a fixed support for rotation about
a third axis, the arrangement being such that when the
carriage is driven along the guide track, the control arm
rotates about said third axis to cause the primary support
arm to pivot about the first axis.
[0029] Preferably, said one end of the control arm is
coupled to the primary support arm at a position spaced

from either end of said primary support arm. Most pref-
erably, said one end is coupled to the primary support
arm roughly midway between the ends of the primary
support arm.
[0030] Although the assembly of the invention is pri-
marily intended for use in controlling the deployment and
retraction of a slat or flap from an aircraft wing, it could
also be used to control any other aero surfaces including
spoilers. It is also envisaged that it could be used to con-
trol, for example, the opening and closing of landing gear
doors.
[0031] In a preferred embodiment, the slat support as-
sembly comprises a drive member extending along the
fixed guide track, the drive member being coupled to the
carriage such that the carriage is movable along the guide
track in response to rotation of the drive member.
[0032] Preferably, the guide track comprises a recess
extending along its length, the drive member being re-
ceived within said recess. The carriage may include a
drive coupling portion that is received in said recess when
said carriage is mounted on the track. In one embodi-
ment, the drive member comprises a threaded shaft that
extends through the drive coupling portion of the carriage
and mates with a complimentary thread formed therein
such that the carriage moves along the guide track in
response to rotation of the threaded shaft.
[0033] The guide track preferably has a mounting
flange for connection of the guide track to the fixed sup-
port, and a carriage mounting portion extending from said
mounting flange, the flange and carriage mounting por-
tion being connected to each other by a necked region.
[0034] In a preferred embodiment, the carriage has an
opening to receive the carriage mounting portion of the
guide track such that the carriage mounting portion is
surrounded by the carriage with the carriage mounting
portion extending through said opening.
[0035] Preferably, the opening in the carriage has over-
hanging regions that extend into a space between the
flange and the carriage mounting portion towards the
necked region so that the carriage surrounds the carriage
mounting portion.
[0036] The carriage mounting portion may have an out-
er surface that defines a plurality of bearing surfaces that
extend along the length of the guide track.
[0037] Preferably, the carriage has bearing apertures
therein and bearings received in said apertures with bear-
ing surfaces that lie in rolling contact with the bearing
surfaces on the carriage mounting portion.
[0038] The carriage mounting portion may have two
upper bearing surfaces and two lower bearing surfaces,
each of the upper and each of the lower bearing surfaces
being arranged at an angle relative to its other upper and
lower bearing surface, respectively.
[0039] The apertures in the carriage may include two
upper angled bearing apertures mounting upper bear-
ings with their axes of rotation at an angle to each other
corresponding to the angle of the upper bearing surfaces
and, two lower bearing apertures mounting lower bear-
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ings with their axes of rotation at an angle to each other
corresponding to the angle of the lower bearing surfaces.
[0040] It will be appreciated that the carriage may
house multiple bearings that act on each of the upper
and lower bearing surfaces. For example, there may be
eight bearings, two being associated with each bearing
surface, to ensure a wide footprint or wheelbase for the
carriage.
[0041] In one embodiment, the angle between each of
the upper bearings and each of the lower bearings is 45
degrees, respectively.
[0042] In another unillustrated embodiment, the use of
roller bearings may be avoided altogether by providing
the carriage with low friction plain bearing surfaces that
interact with low friction flat faces of the track, thereby
reducing overall weight of the assembly.
[0043] In a preferred embodiment, the carriage com-
prises a body in which the opening is formed, the body
also comprising spaced parallel wall portions extending
therefrom in a direction away from the opening and the
guide track, the carriage also comprising an axle that
extends between, and is pivotally mounted to, the spaced
parallel wall portions for rotation of the axle about a first
axis relative to the body.
[0044] One end of the primary support member is piv-
otally coupled to the axle for rotation about a second axis
relative to the axle and to the carriage.
[0045] The axis about which the control arm is pivotally
attachable to the fixed support may be disposed at an
angle which is not parallel or perpendicular to the first
and second axes.
[0046] In one embodiment, the primary support mem-
ber comprises a pair of upper and a pair of lower arm
portions, each of the upper arm portions and each of the
lower arm portions extending in opposite directions from
an intermediate mounting boss located between the ends
of the primary support member.
[0047] A shaft preferably extends between the inter-
mediate mounting bosses of the upper and lower arm
portions, said shaft including a part-spherical male bear-
ing surface.
[0048] The control arm may have a collar at one end
defining a part-spherical female bearing surface that
mates with the female bearing surface on the shaft such
that the control arm and primary support member can
rotate relative to each other in any direction about said
spherical bearing.
[0049] According to the present invention, there is also
provided an aircraft wing assembly, including a slat and
a slat support assembly according to the invention.

Description of the Drawings

[0050] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to Fig-
ures 4 to 8 of the accompanying drawings, in which:

FIGURE 1 is a side sectional view showing a known

aircraft slat support assembly;
FIGURE 2 is a first perspective view of a slat support
assembly that overcomes many of the disadvantag-
es of the known slat support assembly shown in Fig-
ure 1;
FIGURE 3 is a second perspective view of the slat
support assembly shown in Figure 2;
FIGURE 4 is a perspective view of a slat support
assembly according to the present invention;
FIGURE 5 is a top plan view of the slat support as-
sembly shown in Figure 4;
FIGURE 6 is a cross-sectional view taken along the
line B-B in Figure 5;
FIGURE 7 is a cross-sectional view taken along the
line C-C in Figure 5;
FIGURE 8 is a cross-sectional view through the part-
spherical bearing shown in Figure 1;
FIGURE 9 us a perspective view of a slat support
assembly according to another embodiment of the
invention;
FIGURE 10 is another perspective view of the slat
support assembly shown in Figure 9;
FIGURE 11 shows a plan view of the support as-
sembly according to another embodiment of the in-
vention;
FIGURE 12 shows a pair of assemblies attached to
a slat that depends from the leading edge of an air-
craft wing; and
FIGURE 13 shows a cross-section through the car-
riage, along lines A-A in Figure 11.

Description of the Preferred Embodiments

[0051] Referring primarily to Figure 4, there is shown
a slat support assembly 35 according to the present in-
vention which employs a modified scissor mechanism
similar that previously described. Fundamentally, the as-
sembly of the present invention no longer relies on a
slideable and rotatably mounted tube. Furthermore, the
connection between the primary and secondary support
arms has been modified.
[0052] Referring to Figures 4 to 8, the assembly 35
comprises a carriage 36 having a body 36a mounted on
an elongate track 37. The track 37 is rigidly attached to
the wing structure of an aircraft so that it remains station-
ary relative to the rib 15. The track 37 has a flange 38
that may be placed against part of the wing structure.
Holes (not shown) may extend through the flange 38 to
allow bolts or other conventional fasteners to be inserted
therethrough to facilitate attachment of the track 37 to
the wing structure. The track 37 also has a carriage
mounting portion 37a attached to the flange 38 via a thin-
ner, necked region 37b.
[0053] A rotatable threaded drive shaft 39 extends
along the track 37 within a recess 40 in the track 37 and
threadingly engages within a drive coupling portion 36b
of the carriage 36 that extends into the recess 40 such
that, when the threaded shaft 39 rotates, in response to
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rotation of a drive motor drivingly coupled to the shaft 39,
the carriage 36 slides along the elongate track 37, its
direction depending on the direction of rotation of the
shaft 39.
[0054] As most clearly seen in Figure 7, the carriage
36 is supported on the track 37 by a pair of upper and
lower bearings. The upper bearings 41a, 41b are rotat-
ably mounted on separate angled shafts 43a, 43b, each
inserted into a recess 44 in the body 36a through an
opening in the body 36a of the carriage 36. First upper
bearing 41a lies in rolling contact with a first upper angled
bearing surface 45a formed on the track 37 whilst second
upper bearing 41b lies in rolling contact with second up-
per angled bearing surface 45b formed on the track 37.
The shafts 43a, 43b are angled such that the axis of ro-
tation of each of the bearings 41a, 41b is parallel to their
corresponding upper bearing surfaces 45a, 45b. Prefer-
ably, the angle between the axis of rotation of upper bear-
ing 41a is at 90 degrees to the axis of rotation of the other
upper bearing 41b.
[0055] The lower bearings 42a, 42b are also rotatably
mounted on separate angled shafts 46a, 46b, received
within a recess 47 in the the carriage 36. First lower bear-
ing 42a lies in rolling contact with a first lower angled
bearing surface 48a on carriage 37 whilst second lower
bearing 42b lies in rolling contact with second lower an-
gled bearing surface 48b on carriage 36. The shafts 46a,
46b are angled such that the axis of rotation of bearings
42a, 42b is parallel to its corresponding lower bearing
surface 48a, 48b. The angle between the axis of rotation
of lower bearing 42a can be at 90 degrees to the axis of
rotation of the other lower bearing 42b. This angled con-
figuration of upper and lower bearings and bearing sur-
faces means that the bearings can support and counter-
act loads acting against the carriage 36 in multiple direc-
tions including both vertical and horizontal loads.
[0056] The carriage 36 has spaced parallel wall por-
tions 50 extending from the body 36a between which is
mounted an axle 51 having a generally square-shaped
cross-section. The axle 51 is mounted to the carriage 36
for rotation about its first axis ’H’ relative to the carriage
36.
[0057] The primary support arm 52 has a pair of upper
and a pair of lower arm portions or legs 52a, 52b. Each
of the upper arm portions 52a and each of the lower arm
portions 52b extend from a cylindrical mounting boss
53a, 53b located at one end of the upper and lower arm
portions 52a, 52b. The axle 51 locates in the space be-
tween these mounting bosses 53a, 53b at the end of
each arm portion 52a, 52b and the primary support arm
52 is coupled to the axle 51 by a pin (not shown) that
extends through the axle 51 and a hole 54 in each mount-
ing boss 53a, 53b, thereby pivotally connecting the pri-
mary support arm 52 to the axle 51 for rotation about a
second axis ’I’, which is at 90 degrees to axis ’H’. The
pivotal connection of the axle 51 to the carriage 36 for
rotation about axis ’H’ and the pivotal connection of the
primary support arm 52 to the axle 51 for rotation about

axis ’I’ together form a universal joint to enable free move-
ment of the primary support arm 52 relative to the carriage
36 as the carriage 36 slides along the guide track 37.
[0058] As with the previously described scissor mech-
anism, the primary support arm 52 has a cylindrical ap-
erture 55 at its opposite end to receive a pin (not shown)
so as to pivotally couple the primary support arm 52 to
the slat for rotation about an axis J.
[0059] The secondary support or control arm 56 is cou-
pled to the primary support arm 52 between opposite
ends of the primary support arm 52 via a spherical ball
joint assembly 57. The primary support arm portions 52a,
52b each have an intermediate mounting boss 58a, 58b
positioned between each of the upper arm portions 52a
and each of the lower arm portions 52b roughly midway
along the length of the primary support arm 52. Each of
the mounting bosses 58a, 58b are parallel to and spaced
from each other. A shaft 59 is connected to and extends
between the intermediate mounting bosses 58a, 58b and
has a central part-spherical region 60 that forms a male
bearing seat or surface 61 (see Figure 8). One end of
the control arm 56 that connects to the primary support
arm 52 has a collar 62 that defines an inner or female
part spherical bearing surface 63 that locates around,
and mates with, the part spherical bearing surface 61
formed on the pin 59 so that the control arm 56 can rotate
relative to the primary support arm 52 in all directions.
[0060] Similar to the arm portions 7b of the control arm
7 of the previous arrangement, the control arm 56 of the
invention comprises support arm portions 56a.
[0061] According to the invention, the support arm por-
tions 56a diverge at an angle away from the collar 62
and, from each other. Each support arm portion 56a ter-
minates in an annular member 67 that is received within
an opening 68 in the rib 15. A pin (not shown) is associ-
ated with each annular member 67 and locates in the rib
15 so that it passes through each annular member 67 to
facilitate pivotal connection of each annular member 67
to the rib 15.
[0062] Axes I and J at opposite ends of the primary
support member 52 are parallel to each other and remain
so during deployment and retraction of the slat. However,
it will be noted that axis K extending through the annular
members 67 is at an angle relative to axes I and J i.e. it
is displaced through a compound angle in both directions
so that it is rotated about the first axis H of the axle 51
as well as being displaced through an angle such that it
not perpendicular to the first axis H. As with the previous
arrangement described above, this arrangement produc-
es an arcuate path to the free end of the primary support
arm 52 when the carriage 36 slides laterally along the
track 37 and the primary support arm 52 rotates about
axes H and I.
[0063] To deploy a slat coupled to the primary support
arm 52, the motor is driven to rotate the threaded shaft
39 so that the carriage 36 moves in a first direction S
along the track 37. As the carriage 36 moves, the primary
support arm 52 rotates relative to the carriage 36 about
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the axis I, and also relative to the control arm 56 about
the spherical joint 57. At the same time, the axle 51 ro-
tates about its axis H such that the primary support mem-
ber 52 also moves downwardly, the spherical ball joint
57 between the primary and secondary support members
52, 56 allowing this movement. As a result, the free end
of the primary support arm 52 follows an arcuate path in
an outward direction away from the track 37, i.e. in the
direction of arrow ’T’ in Figure 4.
[0064] To retract the slat, the direction of rotation of
the threaded shaft 39 is reversed so that the carriage 36
moves along the track 37 in the opposite direction thereby
causing the primary support member 52 to follow a return
arcuate path back towards the track 37.
[0065] The slat support assembly 70 shown in Figures
9 and 10 is similar to the slat support assembly already
described above and so like components will not be de-
scribed again. However, the slat support assembly 70 of
Figures 9 and 10 has been modified so that movement
of the carriage 71 is now controlled by a recirculating ball-
screw 72 which optionally replaces the threaded drive
shaft 39 of the previous embodiment. However, it will
also be appreciated that a conventional lead screw can
also be employed in any embodiment of the invention.
[0066] In this modified embodiment, the track 73 is no
longer provided with a flange to mount it to the wing struc-
ture. Instead, the track 73 is mounted to stub ribs 74 that
are attached to the spar or wing-box. The track 73 may
be pivotally mounted to the stub rib 74 for rotation about
an axis in the plane of wing bending (as shown by axis
’W’ in Figures 9) to accommodate loads caused by wing
bending by allowing the track 73 to pivot relative to the
rib 74 to which it is attached. It will be appreciated that,
because the track 73 is only fixed at its ends, the carriage
71 may be modified so that it extends around or encloses
the track 73 along which it slides. The pivotal attachment
of the track 73 to the wing structure via a limited travel
floating joint allows small vertical wing bending related
movements but restricts horizontal travel.
[0067] It will be noted that the track 73 includes travel
limit dampers 80 at each end to cushion movement of
the carriage 71 when it reaches the limit of movement at
either end of the track 73.
[0068] Another embodiment of the support assembly
of the invention will now be described with reference to
Figures 11 and 12 of the accompanying drawings. Al-
though the fundamental principles described above in
relation to the previous embodiments remain the same,
this embodiment differs primarily in that instead of mount-
ing the primary support arm to the carriage for rotation
about two axes, the primary support arm is mounted to
the carriage for rotation about a single axis and the guide
track itself is mounted to a fixed part of the aircraft for
rotation about a second axis so that, when the carriage
is driven along the guide track, the control arm causes
the primary support arm to rotate relative to the carriage
about said single axis and, at the same time, the control
arm causes the guide track to rotate about the second

axis together with the carriage so that a flap, slat or other
aero surface attached to an opposite end of the primary
support arm is deployed and retracted along an arcuate
path.
[0069] Figure 11 shows a plan view of the support as-
sembly according to this embodiment of the invention
and Figure 12 shows a pair of the assemblies attached
to a slat that depends from the leading edge of an aircraft
wing. Although the support assembly is shown for use in
the deployment of a slat, it may also be used to deploy
a flap or any other aero surface. The construction of the
primary support arm 80 and the control arm 81 is gener-
ally similar to the primary support arm 52 and control arm
56 of the embodiment of Figures 4 to 8, except that a
part of the upper arm portions 82a ,82b that extend be-
tween the spherical ball joint assembly 83 to the slat 84
are generally curved in shape, and so these components
will not be described again.
[0070] In this embodiment, mounting bosses 85a, 85b
at end of the primary support arm 80 remote from the slat
84 are pivotally attached to the carriage 86 for rotation
about a first axis (H’-H’) It will be noted that, in this em-
bodiment, the connection of the primary support arm 80
to the carriage 86 is offset to one side of the carriage and
the mounting bosses 85a, 85b attach to a flange 87 fixed
to and extending from the carriage body 88. The carriage
body 88 also takes the form of a collar that extends com-
pletely around the guide track 89.
[0071] The carriage 86 contains bearings (not shown)
that rollably mounts the carriage 86 to the guide track 89,
as described with reference to the previous embodi-
ments. A cross-section taken along line A-A in Figure 11
is shown in Figure 13, from which it can be seen that the
guide track 89 has four bearing surfaces 95 spaced from
each other at 45 degree angles and extending along the
length of the guide track 89. The carriage 86 defines eight
pockets 96 in two sets of four positioned next to each
other (only one set being visible in Figure 13). Each pock-
et receives and rotatably mounts a cylindrical roller bear-
ing 97 therein with their curved bearing surfaces in rolling
contact with a respective bearing surface 95 on the guide
track 89.
[0072] The carriage 86 is driven along the guide track
89 using a ball screw (not shown) in a similar way to the
previously described embodiments. However, in this em-
bodiment, the guide track is hollow (see opening 100 in
Figure 13) and the ball screw extends along its longitu-
dinal axis within it. A slot 101 is formed in the wall of the
guide track 89 so that a nut received on the ball screw
extends through the slot 101 and cooperates with a
groove 102 formed on an inner wall of the carriage 86.
When the ball screw rotates, the nut is constrained from
rotation and so travels along the ball screw together with
the carriage 86 which is engaged by the nut.
[0073] The guide track 89 includes cylindrical end por-
tions 90 extending from each end that are received within
openings in ribs 91, 92 that form part of the structure of
the aircraft wing. The cylindrical end portions 90 are ro-
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tatably mounted within their openings so that the guide
track 89 is mounted for rotation about its second axis I’-
I’, said axis being longitudinal.
[0074] When the carriage 86 is slideably driven along
the guide track 89, the primary support member rotates
relative to the carriage 86 about first axis (H’-H’) due to
the influence of the control arm 81. The control arm 81
also causes the guide track 89 to rotate about its second
axis I’-I’, the net result being that the opposite end of the
primary support arm 80, and a slat 84, or other aero sur-
face attached thereto, follows an arcuate deployment or
retraction path, depending on the direction in which the
carriage 86 is driven along the guide track 89.
[0075] It will be appreciated that the foregoing descrip-
tion is given by way of example only and that modifica-
tions may be made to the slat support assembly of the
present invention without departing from the scope of the
appended claims.

Claims

1. A support assembly for deployment and retraction
of an aero surface from an aircraft, the assembly
comprising a guide track (37, 73) mountable to a
fixed support, a primary support arm (52) having one
end coupled to a carriage (36, 71) mounted on the
track such that the primary support arm is rotatable
relative to the guide track about at least a first axis
(H-H) parallel to the guide track and about a second
axis (I-I) extending at right-angles to the guide track,
and a control arm (56) having one end rotatably cou-
pled to the primary support arm and a second end
pivotably attachable to the fixed support (15, 74) for
rotation about a third axis (K-K), the arrangement
being such that when the carriage is driven along
the guide track, the control arm rotates about said
third axis (K-K) to cause the primary support arm to
pivot about the second axis (I-I), characterised in
that the third axis (K-K) of the control arm (56) is
also configured to cause the primary support arm
(52) to pivot about the first axis (H-H) when the car-
riage (36, 71) is driven along the guide track (37, 73)
so that an aero surface pivotally attached to an op-
posite end of the primary support arm is deployed
and/or retracted along an arcuate path.

2. A support assembly for deployment and retraction
of an aero surface from an aircraft, the assembly
comprising a guide track (89), a primary support arm
(80) having one end coupled to a carriage (86)
mounted on the track such that the primary support
arm is rotatable relative to the carriage about at least
a first axis (H’-H’) extending at right-angles to the
guide track and wherein the guide track and carriage
are rotatable relative to a fixed support (91, 92) about
a second axis (I’-I’) of the guide track, said second
axis being longitudinal, the assembly also compris-

ing a control arm (81) having one end coupled to the
primary support arm and a second end pivotably at-
tachable to a fixed support (91) for rotation about a
third axis (K-K), the arrangement being such that
when the carriage is driven along the guide track,
the control arm rotates about said third axis (K-K) to
cause the primary support arm to pivot about the first
axis (H’-H’), characterised in that the control arm
(81) is also configured to cause the guide track (89)
and the carriage to pivot about the second axis (I’-
I’) when the carriage (86) is driven along the guide
track so that an aero surface pivotally attached to an
opposite end of the primary support arm is deployed
and/or retracted along an arcuate path.

3. A support assembly according to claim 1 or claim 2,
wherein said one end of the control arm (56, 81) is
coupled to the primary support arm (52, 80) at a po-
sition spaced from either end of said primary support
arm.

4. A support assembly according to any of claims 1 to
3, comprising a drive member (39, 72) extending
along the fixed guide track (37, 73, 89), the drive
member being coupled to the carriage (36, 71, 86)
such that the carriage is movable along the guide
track in response to rotation of the drive member.

5. A support assembly according to claim 3 or claim 4,
wherein the guide track (37, 73, 89) comprises a re-
cess (40) extending along its length, the drive mem-
ber (39, 72) being received within said recess.

6. A support assembly according to claim 5, wherein
the carriage (36, 71, 86) includes a drive coupling
portion (36b) that is received in said recess (40) when
said carriage is mounted on the track (37, 73, 89).

7. A support assembly according to claim 6, wherein
the drive member (39, 72) comprises a threaded
shaft (39, 72) that extends through the drive coupling
portion (36b) of the carriage (36, 71, 86) and mates
with a complimentary thread formed therein such
that the carriage moves along the guide track (37,
73, 89) in response to rotation of the threaded shaft.

8. A support assembly according to any preceding
claim, wherein the guide track (37) has a mounting
flange (38) for connection of the guide track to the
fixed support, and a carriage mounting portion (37a)
extending from said mounting flange, the flange and
carriage mounting portion being connected to each
other by a necked region (37b).

9. A support assembly according to claim 8, wherein
the carriage (36) has an opening to receive the car-
riage mounting portion (37a) of the guide track (37)
such that the carriage mounting portion is surround-
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ed by the carriage with the carriage mounting portion
extending through said opening.

10. A support assembly according to claim 9, wherein
the opening in the carriage (36) has overhanging re-
gions that extend into a space between the flange
(38) and the carriage mounting portion (37a) towards
the necked region (37b) so that the carriage sur-
rounds the carriage mounting portion.

11. A support assembly according to claim 9 or 10,
wherein the carriage mounting portion (37a) has an
outer surface that defines a plurality of bearing sur-
faces (45a, 45b, 48a, 48b) that extend along the
length of the guide track (37).

12. A support assembly according to claim 11, wherein
the carriage (36) has bearing apertures therein and
bearings (41a, 41b, 42a, 42b) received in said aper-
tures with bearing surfaces that lie in rolling contact
with the bearing surfaces (45a, 45b, 48a, 48b) on
the carriage mounting portion (37a).

13. A support assembly according to claim 12, wherein
the carriage mounting portion (37a) has two upper
bearing surfaces (45a, 45b) and two lower bearing
surfaces (48a, 48b), each of the upper and each of
the lower bearing surfaces being arranged at an an-
gle relative to its other upper and lower bearing sur-
face, respectively.

14. A support assembly according to claim 13, wherein
the apertures in the carriage (36) includes two upper
angled bearing apertures mounting upper bearings
(41a, 41b) with their axes of rotation at an angle to
each other corresponding to the angle of the upper
bearing surfaces (45a, 45b) and, two lower bearing
apertures mounting lower bearings (42a, 42b) with
their axes of rotation at an angle to each other cor-
responding to the angle of the lower bearing surfaces
(481, 48b).

15. A support assembly according to claim 14, wherein
the angle between each of the upper bearings (41a,
41b) and each of the lower bearings (42a, 42b) is 90
degrees, respectively.

16. A support assembly according to any preceding
claim, wherein the carriage (36) comprises a body
in which the opening is formed, the body also com-
prising spaced parallel wall portions (50) extending
therefrom in a direction away from the opening and
the guide track (37), the carriage also comprising an
axle (51) that extends between, and is pivotally
mounted to, the spaced parallel wall portions for ro-
tation of the axle about a first axis (H-H) relative to
the body, said one end of the primary support arm
(52) being coupled to said axle.

17. A support assembly according to claim 16, wherein
said one end of the primary support arm (56) is piv-
otally coupled to the axle (51) for rotation about the
second axis (I-I) relative to the axle and to the car-
riage (36).

18. A support assembly according to any preceding
claim, wherein the axis (K-K), about which the control
arm (56, 81) is pivotally attachable to the fixed sup-
port (15, 74, 91), is disposed at an angle which is
not parallel or perpendicular to the first or second
axis (H-H, I-I, H’-H’, I’-I’).

19. A support assembly according to any preceding
claim, wherein the primary support arm (52) com-
prises a pair of upper and a pair of lower arm portions
(52a, 52b), each of the upper arm portions and each
of the lower arm portions extending in opposite di-
rections from an intermediate mounting boss (58a,
58b) located between the ends of the primary sup-
port arm.

20. A support assembly according to claim 19, wherein
a shaft (59) extends between the intermediate
mounting bosses (58a, 58b) of the upper and lower
arm portions (52a, 52b), said shaft including a part-
spherical male bearing surface (61).

21. A support assembly according to claim 20, wherein
the control arm (56) has a collar (62) at one end
defining a part-spherical female bearing surface (63)
that mates with the male bearing surface (61) on the
shaft (59) such that the control arm (56) and primary
support arm (52) can rotate relative to each other in
any direction about said spherical bearing.

22. A support assembly according to any of claims 2 to
21, when used to control the deployment or retraction
of a slat or flap from an aircraft wing, wherein the
fixed support (91, 92), to which the guide track (89)
is pivotally mounted, is a fixed rib (91, 92) forming
the structure of the aircraft wing at one end, for pivotal
movement about an axis (I-I) in a plane of wing bend-
ing.

23. An aircraft wing assembly, including a slat and a sup-
port assembly according to any preceding claim to
control deployment and retraction of said slat.

24. An aircraft wing assembly, including a slat and a sup-
port assembly according to any of claims 1 to 21, to
control deployment and retraction of a flap.

Patentansprüche

1. Aufhängungsbaugruppe zum Ausfahren und Einfah-
ren einer Flugzeugfläche an einem Flugzeug, wobei
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die Baugruppe eine Führungsschiene (37, 73), die
an einer festen Aufhängung montiert werden kann,
einen primären Aufhängungsarm (52), der an einem
Ende mit einem Schlitten (36, 71) gekoppelt ist, der
auf der Schiene montiert ist, sodass der erste Auf-
hängungsarm in Bezug zur Führungsschiene um
mindestens eine erste Achse (H-H) parallel zur Füh-
rungsschiene und um eine zweite Achse (I-I), die
sich im rechten Winkel zur Führungsschiene er-
streckt, drehbar ist, und einen Steuerarm (56), der
an einem Ende drehbar am primären Aufhängungs-
arm gekoppelt ist und an einem zweiten Ende ver-
schwenkbar an der festen Aufhängung (15, 74) be-
festigt werden kann, um sich um eine dritte Achse
(K-K) zu drehen, umfasst, wobei die Anordnung so
ist, dass, wenn der Schlitten entlang der Führungs-
schiene verfahren wird, sich der Steuerarm um die
dritte Achse (K-K) dreht, um zu bewirken, dass sich
der primäre Aufhängungsarm um die zweite Achse
(I-I) verschwenkt, dadurch gekennzeichnet, dass
die dritte Achse (K-K) des Steuerarms (56) außer-
dem dazu ausgelegt ist, zu bewirken, dass sich der
erste Aufhängungsarm (52) um die erste Achse (H-
H) verschwenkt, wenn der Schlitten (36, 71) entlang
der Führungsschiene (37, 73) verfahren wird, so-
dass eine Flugzeugfläche, die verschwenkbar an ei-
nem entgegengesetzten Ende des primären Aufhän-
gungsarms befestigt ist, entlang einer bogenförmi-
gen Bahn ausgefahren und/oder eingefahren wird.

2. Aufhängungsbaugruppe zum Ausfahren und Einfah-
ren einer Flugzeugfläche von einem Flugzeug, wo-
bei die Baugruppe eine Führungsschiene (89), einen
primären Aufhängungsarm (80), der an einem Ende
mit einem Schlitten (86) gekoppelt ist, der auf der
Schiene montiert ist, sodass der primäre Aufhän-
gungsarm in Bezug zum Schlitten um mindestens
eine erste Achse (H’-H’), die sich im rechten Winkel
zur Führungsschiene erstreckt, drehbar ist, umfasst
und wobei die Führungsschiene und der Schlitten in
Bezug zu einer festen Aufhängung (91, 92) um eine
zweite Achse (I’-I’) der Führungsschiene drehbar
sind, wobei die zweite Achse in Längsrichtung ver-
läuft, wobei die Baugruppe außerdem einen Steuer-
arm (81) umfasst, der an einem Ende mit dem pri-
mären Aufhängungsarm gekoppelt ist und mit dem
zweiten Ende an einer festen Aufhängung (91) zum
Drehen um eine dritte Achse (K-K) verschwenkbar
befestigt werden kann, wobei die Anordnung so ist,
dass, wenn der Schlitten entlang der Führungsschie-
ne verfahren wird, sich der Steuerarm um die dritte
Achse (K-K) dreht, um zu bewirken, dass sich der
primäre Aufhängungsarm um die erste Achse (H’-
H’) verschwenkt,
dadurch gekennzeichnet, dass der Steuerarm
(81) außerdem dazu ausgelegt ist, zu bewirken, dass
sich die Führungsschiene (89) und der Schlitten um
die zweite Achse (I’-I’) verschwenken, wenn der

Schlitten (86) entlang der Führungsschiene verfah-
ren wird, sodass eine Flugzeugfläche, die ver-
schwenkbar an einem entgegengesetzten Ende des
primären Aufhängungsarms befestigt ist, entlang ei-
ner bogenförmigen Bahn ausgefahren und/oder ein-
gefahren wird.

3. Aufhängungsbaugruppe nach Anspruch 1 oder An-
spruch 2, wobei das eine Ende des Steuerarms (56,
81) an einer Stelle mit dem primären Aufhängungs-
arm (52, 80) gekoppelt ist, die von beiden Enden des
primären Aufhängungsarms beabstandet ist.

4. Aufhängungsbaugruppe nach einem der Ansprüche
1-3, die ein Antriebselement (39, 72) umfasst, das
sich entlang der festen Führungsschiene (37, 73, 89)
erstreckt, wobei das Antriebselement mit dem Schlit-
ten (36, 71, 86) gekoppelt ist, sodass der Schlitten
als Reaktion auf das Drehen des Antriebselements
entlang der Führungsschiene beweglich ist.

5. Aufhängungsbaugruppe nach Anspruch 3 oder An-
spruch 4, wobei die Führungsschiene (37, 73, 89)
eine Aussparung (40) umfasst, die sich entlang sei-
ner Länge erstreckt, wobei das Antriebselement (39,
72) in der Aussparung aufgenommen wird.

6. Aufhängungsbaugruppe nach Anspruch 5, wobei
der Schlitten (36, 71, 86) einen Antriebskupplungs-
abschnitt (36b) enthält, der in der Aussparung (40)
aufgenommen wird, wenn der Schlitten auf der
Schiene (37, 73, 89) montiert ist.

7. Aufhängungsbaugruppe nach Anspruch 6, wobei
das Antriebselement (39, 72) eine Gewindestange
(39, 72) umfasst, die sich durch den Antriebskupp-
lungsabschnitt (36b) des Schlittens (36, 71, 86) er-
streckt und in ein passendes, darin ausgebildetes
Gewinde eingreift, sodass sich der Schlitten als Re-
aktion auf das Drehen der Gewindestange entlang
der Führungsschiene (37, 73, 89) bewegt.

8. Aufhängungsbaugruppe nach einem der vorstehen-
den Ansprüche, wobei die Führungsschiene (37) ei-
nen Montageflansch (38), um die Führungsschiene
mit der festen Aufhängung zu verbinden, und einen
Schlittenmontageabschnitt (37a), der sich vom Mon-
tageflansch erstreckt, aufweist, wobei der Flansch
und der Schlittenmontageabschnitt über einen ver-
jüngten Bereich (37b) miteinander verbunden sind.

9. Aufhängungsbaugruppe nach Anspruch 8, wobei
der Schlitten (36) eine Öffnung aufweist, um den
Schlittenmontageabschnitt (37a) der Führungs-
schiene (37) aufzunehmen, sodass der Schlitten-
montageabschnitt vom Schlitten umgeben wird, wo-
bei sich der Schlittenmontageabschnitt durch die
Öffnung erstreckt.
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10. Aufhängungsbaugruppe nach Anspruch 9, wobei die
Öffnung im Schlitten (36) überhängende Bereiche
aufweist, die sich in einen Raum zwischen dem
Flansch (38) und dem Schlittenmontageabschnitt
(37a) in Richtung des verjüngten Bereichs (37b) er-
strecken, sodass der Schlitten den Schlittenmonta-
geabschnitt umgibt.

11. Aufhängungsbaugruppe nach Anspruch 9 oder 10,
wobei der Schlittenmontageabschnitt (37a) eine Au-
ßenfläche aufweist, die mehrere Lagerflächen (45a,
45b, 48a, 48b) definiert, die sich entlang der Länge
der Führungsschiene (37) erstrecken.

12. Aufhängungsbaugruppe nach Anspruch 11, wobei
der Schlitten (36) Lageröffnungen darin aufweist und
Lager (41a, 41b, 42a, 42b) in den Öffnungen aufge-
nommen sind, wobei die Lagerflächen mit den La-
gerflächen (45a, 45b, 48a, 48b) am Schlittenmonta-
geabschnitt (37a) in Wälzkontakt stehen.

13. Aufhängungsbaugruppe nach Anspruch 12, wobei
der Schlittenmontageabschnitt (37a) zwei obere La-
gerflächen (45a, 45b) und zwei untere Lagerflächen
(48a, 48b) aufweist, wobei jede der oberen und jede
der unteren Lagerflächen in einem Winkel in Bezug
zu ihrer oberen bzw. unteren Lagerfläche angeord-
net ist.

14. Aufhängungsbaugruppe nach Anspruch 13, wobei
die Öffnungen im Schlitten (36) zwei obere, ange-
winkelte Lageröffnungen, die die oberen Lager (41a,
41b) mit ihren Drehachsen in einem Winkel zuein-
ander, der dem Winkel der oberen Lagerflächen
(45a, 45b) entspricht, montieren, und zwei untere
Lageröffnungen, die untere Lager (42a, 42b) mit ih-
ren Drehachsen in einem Winkel zueinander, der
dem Winkel der unteren Lagerflächen (481, 48b) ent-
spricht, montieren, enthält.

15. Aufhängungsbaugruppe nach Anspruch 14, wobei
der Winkel zwischen den oberen Lagern (41a, 41b)
bzw. den unteren Lagern (42a, 42b) 90 Grad beträgt.

16. Aufhängungsbaugruppe nach einem der vorstehen-
den Ansprüche, wobei der Schlitten (36) einen Kör-
per umfasst, in dem die Öffnung ausgebildet ist, wo-
bei der Körper außerdem voneinander beabstande-
te, parallele Wandabschnitte (50) umfasst, die sich
davon in einer Richtung von der Öffnung und der
Führungsschiene (37) weg erstrecken, wobei der
Schlitten außerdem eine Achse (51) umfasst, die
sich zwischen den voneinander beabstandeten, pa-
rallelen Wandabschnitten erstreckt und ver-
schwenkbar daran montiert ist, um die Achse um
eine erste Achse (H-H) in Bezug zum Körper zu dre-
hen, wobei das eine Ende des primären Aufhän-
gungsarms (52) mit der Achse gekoppelt ist.

17. Aufhängungsbaugruppe nach Anspruch 16, wobei
das eine Ende des primären Aufhängungsarms (56)
verschwenkbar mit der Achse (51) gekoppelt ist, um
sich in Bezug zur Achse und zum Schlitten (36) um
die zweite Achse (I-I) zu drehen.

18. Aufhängungsbaugruppe nach einem der vorstehen-
den Ansprüche, wobei die Achse (K-K), um die der
Steuerarm (56, 81) verschwenkbar an der besten
Aufhängung (15, 74, 91) befestigt werden kann, in
einem Winkel angeordnet ist, der nicht parallel oder
senkrecht zur ersten oder zweiten Achse (H-H, I-I,
H’-H’, I’-I’) ist.

19. Aufhängungsbaugruppe nach einem der vorstehen-
den Ansprüche, wobei der primäre Aufhängungsarm
(52) ein Paar obere und ein Paar untere
Armabschnitte (52a, 52b) umfasst, wobei sich die
oberen Armabschnitte und die unteren Armabschnit-
te von einer Zwischenmontagenabe (58a, 58b), die
sich zwischen den Enden des primären Aufhän-
gungsarms befindet, in entgegengesetzte Richtun-
gen erstrecken.

20. Aufhängungsbaugruppe nach Anspruch 19, wobei
sich eine Welle (59) zwischen den Zwischenmonta-
genaben (58a, 58b) der oberen und unteren
Armabschnitte (52a, 52b) erstreckt, wobei die Welle
eine teilkugelförmige aufzunehmende Lagerfläche
(61) enthält.

21. Aufhängungsbaugruppe nach Anspruch 20, wobei
der Steuerarm (56) eine Manschette (62) an einem
Ende aufweist, die eine teilkugelförmige aufnehmen-
de Lagerfläche (63) definiert, die in die aufzuneh-
mende Lagerfläche (61) auf der Welle (59) eingreift,
sodass sich der Steuerarm (56) und der primäre Auf-
hängungsarm (52) in Bezug zueinander in alle Rich-
tungen um das Sphärolager drehen können.

22. Aufhängungsbaugruppe nach einem der Ansprüche
2 bis 21 bei der Verwendung zur Steuerung des Aus-
fahrens oder Einfahrens eines Vorflügels oder einer
Klappe einer Flugzeugtragfläche, wobei die feste
Aufhängung (91, 92), an der die Führungsschiene
(89) verschwenkbar montiert ist, eine feste Rippe
(91, 92) ist, die an einem Ende die Struktur der Flug-
zeugtragfläche bildet, um sich in einer Tragflächen-
krümmungsebene verschwenkbar um eine Achse (I-
I) zu bewegen.

23. Flugzeugtragflächenbaugruppe, die einen Vorflügel
und eine Aufhängungsbaugruppe nach einem der
vorstehenden Ansprüche enthält, um das Ausfahren
und Einfahren des Vorflügels zu steuern.

24. Flugzeugtragflächenbaugruppe, die einen Vorflügel
und eine Aufhängungsbaugruppe nach einem der
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Ansprüche 1 bis 21 enthält, um das Ausfahren und
Einfahren einer Klappe zu steuern.

Revendications

1. Ensemble de support pour le déploiement et la ré-
traction d’une surface aérodynamique à partir d’un
aéronef, l’ensemble comprenant une piste de guida-
ge (37, 73) pouvant être montée sur un support fixe,
un bras de support primaire (52) ayant une extrémité
couplée à un chariot (36, 71) monté sur la piste de
sorte que le bras de support primaire puisse tourner
par rapport à la piste de guidage autour d’au moins
un premier axe (H-H) parallèle à la piste de guidage
et autour d’un deuxième axe (I-I) s’étendant perpen-
diculairement à la piste de guidage, et un bras de
commande (56) ayant une extrémité couplée de ma-
nière rotative au bras de support primaire et une se-
conde extrémité pouvant être fixée de manière pivo-
tante au support fixe (15, 74) pour une rotation autour
d’un troisième axe (K-K), l’agencement étant tel que
lorsque le chariot est entraîné le long de la piste de
guidage, le bras de commande tourne autour dudit
troisième axe (K-K) pour amener le bras de support
primaire à tourner autour du deuxième axe (I-I),
caractérisé en ce que le troisième axe (K-K) du
bras de commande (56) est également configuré
pour faire pivoter le bras de support primaire (52)
autour du premier axe (H-H) lorsque le chariot (36,
71) est entraîné le long de la piste de guidage (37,
73) de sorte qu’une surface aérodynamique fixée de
manière pivotante à une extrémité opposée du bras
de support primaire est déployée et/ou rétractée le
long d’un trajet arqué.

2. Ensemble de support pour le déploiement et la ré-
traction d’une surface aérodynamique à partir d’un
aéronef, l’ensemble comprenant une piste de guida-
ge (89), un bras de support primaire (80) ayant une
extrémité couplée à un chariot (86) monté sur la piste
de sorte que le bras de support primaire peut tourner
par rapport au chariot autour d’au moins un premier
axe (H’-H’) s’étendant perpendiculairement à la piste
de guidage et dans lequel la piste de guidage et le
chariot peuvent tourner par rapport à un support fixé
(91, 92) autour d’un deuxième axe (I’-I’) de la piste
de guidage, ledit deuxième axe étant longitudinal,
l’ensemble comprenant également un bras de com-
mande (81) ayant une extrémité couplée au bras de
support primaire et une seconde extrémité pouvant
être fixée de manière pivotante à un support fixe (91)
pour une rotation autour d’un troisième axe (K-K),
l’agencement étant tel que lorsque le chariot est en-
traîné le long de la piste de guidage, le bras de com-
mande tourne autour dudit troisième axe (K-K) pour
amener le bras de support primaire à tourner autour
du premier axe (H’ -H’), caractérisé en ce que le

bras de commande (81) est également configuré
pour faire pivoter la piste de guidage (89) et le chariot
autour du deuxième axe (I’-I’) lorsque le chariot (86)
est entraîné le long de la piste de guidage de sorte
qu’une surface aérodynamique fixée de manière pi-
votante à une extrémité opposée du bras support
primaire est déployée et/ou rétractée le long d’un
trajet arqué.

3. Ensemble de support selon la revendication 1 ou la
revendication 2, dans lequel ladite une extrémité du
bras de commande (56, 81) est couplée au bras de
support primaire (52, 80) à une position espacée
d’une extrémité quelconque dudit bras de support
primaire.

4. Ensemble de support selon l’une quelconque des
revendications 1 à 3, comprenant un élément d’en-
traînement (39, 72) s’étendant le long de la piste de
guidage fixe (37, 73, 89), l’élément d’entraînement
étant couplé au chariot (36, 71, 86) de sorte que le
chariot est mobile le long de la piste de guidage en
réponse à une rotation de l’élément d’entraînement.

5. Ensemble de support selon la revendication 3 ou la
revendication 4, dans lequel la piste de guidage (37,
73, 89) comprend un évidement (40) s’étendant sur
sa longueur, l’élément d’entraînement (39, 72) étant
reçu dans ledit évidement.

6. Ensemble de support selon la revendication 5, dans
lequel le chariot (36, 71, 86) comprend une partie
d’accouplement d’entraînement (36b) qui est reçue
dans ledit évidement (40) lorsque ledit chariot est
monté sur la piste (37, 73, 89).

7. Ensemble de support selon la revendication 6, dans
lequel l’élément d’entraînement (39, 72) comprend
un arbre fileté (39, 72) qui s’étend à travers la partie
d’accouplement d’entraînement (36b) du chariot (36,
71, 86) et s’accouple avec un fil complémentaire for-
mé dans celui-ci de sorte que le chariot se déplace
sur la piste de guidage (37, 73, 89) en réponse à la
rotation de l’arbre fileté.

8. Ensemble de support selon l’une quelconque des
revendications précédentes, dans lequel la piste de
guidage (37) comporte une bride de montage (38)
pour la connexion de la piste de guidage au support
fixe, et une partie de montage de chariot (37a) s’éten-
dant depuis ladite bride de montage, la bride et la
partie de montage de chariot étant reliées entre elles
par une région à col (37b).

9. Ensemble de support selon la revendication 8, dans
lequel le chariot (36) a une ouverture pour recevoir
la partie de montage du chariot (37a) de la piste de
guidage (37) de telle sorte que la partie de montage
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du chariot est entourée par le chariot, la partie de
montage du chariot s’étendant par ladite ouverture.

10. Ensemble de support selon la revendication 9, dans
lequel l’ouverture dans le chariot (36) présente des
régions suspendues qui s’étendent dans un espace
entre la bride (38) et la partie de montage du chariot
(37a) vers la région à col (37b) de sorte que le chariot
entoure la partie de montage du chariot.

11. Ensemble de support selon la revendication 9 ou 10,
dans lequel la partie de montage du chariot (37a)
présente une surface extérieure qui définit une plu-
ralité de surfaces d’appui (45a, 45b, 48a, 48b) qui
s’étendent sur la longueur de la piste de guidage
(37).

12. Ensemble de support selon la revendication 11, dans
lequel le chariot (36) comporte des ouvertures d’ap-
pui et des paliers (41a, 41b, 42a, 42b) reçus dans
lesdites ouvertures avec des surfaces d’appui qui
sont en contact roulant avec les surfaces d’appui
(45a, 45b, 48a, 48b) sur la partie de montage (37a)
du chariot.

13. Ensemble de support selon la revendication 12, dans
lequel la partie de montage de chariot (37a) présente
deux surfaces d’appui supérieures (45a, 45b) et
deux surfaces d’appui inférieures (48a, 48b), chacu-
ne des surfaces d’appui supérieures et chacune des
surfaces d’appui inférieures étant disposée selon un
angle par rapport à son autre surface d’appui supé-
rieure et inférieure, respectivement.

14. Ensemble de support selon la revendication 13, dans
lequel les ouvertures dans le chariot (36) compren-
nent deux ouvertures de palier angulaires supérieu-
res montant des paliers supérieurs (41a, 41b) avec
leurs axes de rotation selon un angle l’un par rapport
à l’autre correspondant à l’angle des surfaces de pa-
lier supérieures (45a, 45b) et deux ouvertures de
palier inférieures montant des paliers inférieurs (42a,
42b) avec leurs axes de rotation selon un angle l’un
par rapport à l’autre correspondant à l’angle des sur-
faces de palier inférieures (481, 48b).

15. Ensemble de support selon la revendication 14, dans
lequel l’angle entre chacun des paliers supérieurs
(41a, 41b) et chacun des paliers inférieurs (42a, 42b)
est respectivement de 90 degrés.

16. Ensemble de support selon l’une quelconque des
revendications précédentes, dans lequel le chariot
(36) comprend un corps dans lequel l’ouverture est
formée, le corps comprenant également des parties
de paroi parallèles espacées (50) s’étendant à partir
de celui-ci dans une direction éloignée de l’ouverture
et de la piste de guidage (37), le chariot comprenant

également un essieu (51) qui s’étend entre, et qui
est monté à pivotement sur, les parties de paroi pa-
rallèles espacées pour faire tourner l’essieu autour
d’un premier axe (H-H) relativement au corps, ladite
une extrémité du bras support primaire (52) étant
couplée audit essieu.

17. Ensemble de support selon la revendication 16, dans
lequel ladite une extrémité du bras de support pri-
maire (56) est couplée de manière pivotante à l’es-
sieu (51) pour tourner autour du deuxième axe (I-I)
par rapport à l’essieu et au chariot (36).

18. Ensemble de support selon l’une quelconque des
revendications précédentes, dans lequel l’axe (K-K),
autour duquel le bras de commande (56, 81) peut
être fixé de manière pivotante au support fixe (15,
74, 91), est disposé selon un angle qui n’est pas
parallèle ou perpendiculaire au premier ou au
deuxième axe (H-H, I-I, H’-H’, I’-I’).

19. Ensemble de support selon l’une quelconque des
revendications précédentes, dans lequel le bras de
support primaire (52) comprend une paire de parties
de bras supérieures et une paire de parties de bras
inférieures (52a, 52b), chacune des parties de bras
supérieures et chacune des parties de bras inférieu-
res s’étendant dans des directions opposées depuis
une protubérance de montage intermédiaire (58a,
58b) située entre les extrémités du bras de support
primaire.

20. Ensemble de support selon la revendication 19, dans
lequel un arbre (59) s’étend entre les protubérances
de montage intermédiaires (58a, 58b) des parties de
bras supérieures et inférieures (52a, 52b), ledit arbre
comprenant une surface d’appui mâle partiellement
sphérique (61) .

21. Ensemble de support selon la revendication 20, dans
lequel le bras de commande (56) comporte un collier
(62) à une extrémité définissant une surface d’appui
femelle partiellement sphérique (63) qui s’accouple
avec la surface d’appui mâle (61) sur l’arbre (59) de
sorte que le bras de commande (56) et le bras de
support primaire (52) peuvent tourner dans toute di-
rection autour dudit roulement sphérique.

22. Ensemble de support selon l’une quelconque des
revendications 2 à 21, lorsqu’il est utilisé pour com-
mander le déploiement ou la rétraction d’un volet ou
d’un clapet à partir d’une aile d’avion, dans lequel le
support fixe (91, 92), sur lequel la piste de guidage
(89) est montée pivotante, est une nervure fixe (91,
92) formant la structure de l’aile d’avion à une extré-
mité, pour mouvement pivotant autour d’un axe (I-I)
dans un plan de pliage d’aile.
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23. Ensemble d’aile d’aéronef, comprenant un volet et
un ensemble de support conformément à l’une quel-
conque des revendications précédentes visant à
commander le déploiement et la rétraction dudit vo-
let.

24. Ensemble d’aile d’aéronef, comprenant un volet et
un ensemble de support selon l’une quelconque des
revendications 1 à 21, pour commander le déploie-
ment et la rétraction d’un clapet.
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